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Requirements for the Federal Emergency Management Agency (FEMA) Risk Mapping,
Assessment, and Planning (Risk MAP) Program are specified separately by statute, regulation, or
FEMA policy (primarily the Standards for Flood Risk Analysis and Mapping). This document
provides guidance to support the requirements and recommends approaches for effective and
efficient implementation. The guidance, context, and other information in this document is not
required unless it is codified separately in the aforementioned statute, regulation, or policy.
Alternate approaches that comply with all requirements are acceptable.

For more information, please visit the FEMA Guidelines and Standards for Flood Risk Analysis
and Mapping webpage (www.fema.gov/gquidelines-and-standards-flood-risk-analysis-and-
mapping). Copies of the Standards for Flood Risk Analysis and Mapping policy, related guidance,
technical references, and other information about the guidelines and standards development
process are all available here. You can also search directly by document title at
www.fema.gov/library.
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1.0 FIRM Graphics Overview

This document contains guidance for the development and submission of Flood Insurance Rate
Map (FIRM) panels. The graphic format for the FIRM panels can be found in the FIRM Panel
Technical Reference, Format for FIRMs, Guidelines and Standards for Flood Risk Analysis and
Mapping. The FIRM Panel Technical Reference is accessible through the FEMA Guidelines and
Standards for Flood Risk Analysis and Mapping webpage.

2.0 FIRM Database Linkages

The EIRM Database Technical Reference, Preparing Flood Insurance Rate Map Databases,
Guidelines and Standards for Flood Risk Analysis and Mapping, provides the standards and
schema for the FIRM Database which should be the source the components of the FIRM panels
per Standard #230. Exceptions would be map elements that are unique to a Flood Risk Project
that are not stored in the FIRM Database. Examples of items that are shown on the FIRM panel
but are not explicitly included in the FIRM Database include the following:

f Levee seclusion area outlines
f Various notes, including:
0 Levee notes
0 Provisionally Accredited Levee (PAL) notes
0 Levee seclusion notes
0 “Too steep” cross section notes
o Coincident features notes
0 Range and Township notes

0 Breakout panel notes

The FIRM Database Technical Reference is accessible through the FEMA Guidelines and
Standards for Flood Risk Analysis and Mapping webpage.

3.0 Map Body

The map body includes all of the base map information and flood hazard information contained
within the FIRM panel neatline.

3.1 Halos

White halos around FIRM panel labels are used to ensure the readability of the annotation. They
are required on FIRM panels that use an orthophoto base map and on panels that use a vector
base map when overprinting occurs, or the label is otherwise not clearly visible. Also, when adding
labels inside floodplain areas on vector base maps, it is advisable to use white halos to enable the
labels to be more clearly seen. White halos may be used in other cases at the discretion of the
Mapping Partner. The specifications for halo sizes are provided in the FIRM Panel Technical
Reference.
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3.2  Overprinting

Overprinting should be avoided, but if it becomes necessary, the Mapping Partner should choose
to overprint base map features that are of least importance to the theme of the map. Overprinting
of any base feature that is within the flooding area should be avoided. Text may be placed outside
the panel neatline but within the FIRM panel border and leadered into the body of the map panel
as necessary. Any text placed around the outside of the map body must not overprint other text.
Where a text overprint cannot be avoided within the map body, the hierarchies listed in Tables 1,
2, and 3 below should be followed, and all text should be haloed. Cross section and coastal
transect lines and labels, Base Flood Elevation (BFE) labels, flood zone and floodway boundaries
and labels must not be overprinted and are listed in Tables 1, 2, and 3 for completeness only.

Figure 1: Example of Acceptable Overprint
3.3 Hierarchy for Labels and Map Features

When features are coincident with each other, only the highest priority feature should be shown.
The following tables illustrate the order of priority (rank) of the various items depicted in the map
body. These lists should be used as a guideline to resolve overprinting issues for labels and map
features.

Table 1: Overprinting Hierarchy for Labels

Rank Item

Cross Section and Coastal Transect Labels
BFE Labels
Flood Zone Labels
Special Notes
Jurisdiction Labels
All Other Labels
Base Map Labels

N[O WIN|F

Table 2: Overprinting Hierarchy for Standard Map Elements

Rank Item

Cross Sections and Coastal Transects
BFE Lines
Jurisdiction Lines
Levees and General Structures
Flood Hazard Lines

Profile Baselines

Water Lines and Areas

U.S. Public Land Survey System (PLSS) Lines
Transportation Features

[N

OO (N0 [WIN
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10 Flood Hazard Areas
11 Ortho Imagery

Table 3: Overprinting Hierarchy for Boundaries

Rank Item
1 Jurisdiction Boundary
2 Flood Insurance Risk Boundary
3 Other Boundaries
4 Base Map Features

4.0 Base Maps

Base maps form the backdrop against which flood hazard information is viewed. Base map
features are employed by map users to identify properties and structures relative to the
floodplains. The Guidance Document No. 1, Guidance for Flood Risk Analysis and Mapping: Base
Map and FIRM Panel Layout Guidance document provides information on the base map types,
contents, and sources of base map data that are suitable for use as FIRM base maps. Guidance
Document No. 1 is accessible through the FEMA Guidelines and Standards for Flood Risk
Analysis and Mapping webpage.

The sections below contain guidance for the presentation of base map information on FIRM
panels. Note that base map types should not be mixed within a study (i.e. both raster and vector)
without approval of the FEMA Project Officer.

4.1 Transportation Features

In addition to primary roads, as defined by the MAF/TIGER data, and the roads shown and labeled
on a Flood Profile, as many named roads as possible should be labeled inside of and within 1 inch
of an SFHA. Communities can provide road labels beyond the minimum labels required. If
provided, community-supplied labels should be shown on the FIRM provided they do not render
the map unreadable due to excessive clutter. See Tables 2, 3, and 4 above for overprint
hierarchies of labels and map features.

Depicted road labels should match the primary name stored in the FIRM Database. Road name
labels should be placed parallel to road centerlines shown on vector-based FIRMs, but not on the
road feature itself to obscure it. On orthophoto-based FIRMs, the road labels may be placed either
parallel to or on top of the image of the road. Additional road name labels should be added as
necessary for clarity. To avoid unnecessary clutter on the map, the road prefix, qualifier, or suffix
may be abbreviated. For example, “West Highland Drive”, may be labeled as “W Highland Dr".
Highway route shields may also be used in place of the full highway name. A mix of spelled out
and abbreviated road labels is acceptable. If space is limited, a label may be placed over a
transportation feature as long as the feature is still recognizable, and the label is haloed. The
application of curved labels, also known as splining, may be used as necessary. Road name
labels may be leadered into the feature as necessary. If space is limited and leadering is not an
option, the use of a numbered road key is acceptable.
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If a label is larger than a transportation feature, the feature does not need to be labeled. However,
it may be labeled with a leader to the feature if it is a primary road or falls in or within 1 inch of the
SFHA.

Only railroads that are shown on a Flood Profile are required to be labeled. The label ‘RAILROAD’
should be placed along the feature when feasible, or leadered if space is limited.

Airports and runways do not need to be labeled.

4.2 Hydrographic Features

Hydrographic features include streams, rivers, lakes, ponds, and open bodies of water contained
inthe S Wtr_Arand S_Wtr_Ln layers of the FIRM Database.

As shown in Table 3 above, Overprinting Hierarchy for Standard Map Elements, profile baselines
take precedence over hydrographic features. More information about the graphic representation of
profile baselines is contained below in the Flood Hazard Features section of this document.

Line representations of hydrographic features are optional on ortho-based FIRM panels. They may
be shown at the request of the FEMA Project Officer. However, if shown, care must be taken to
ensure they do not overlap the profile baseline.

On vector-based FIRMs, both the river shorelines and the profile baseline usually can be shown
without overlapping on wide rivers and streams. However, on narrower streams or where the
hydrographic feature is represented by a stream centerline, care should be taken to make sure the
profile baseline is clearly displayed.

Hydrographic features within an identified floodplain should be labeled at least once on each FIRM
panel on which they fall. Stream labels should be placed parallel to the feature. The application of
curved labels, also known as splining, is allowed. Additional stream name labels may be added for
streams that traverse entire FIRM panels, or as necessary for clarity. When streams continue onto
adjoining panels, stream labels should be placed at or near panel edges. Large hydrographic
features, such as oceans and lakes, may be labeled using larger font sizes and/or more than once
on individual FIRM panels as necessary for clarity.

4.3 Hydraulic Structures

Hydraulic structures such as dams, weirs, culverts, bridges, and floodwalls, should be labeled on
the FIRM panel only if they are shown on the Flood Profile. The labels should be placed near the
structure and leadered in as appropriate. Risk MAP Standard ID (SID) 316 requires that the label
name match what is shown on the Flood Profile; follow the specifications provided in the FIRM
Database Technical Reference. This may mean that the primary attribute of the structure is la-
beled on the FIRM using the S_Gen_Struct feature class STRUCT_NM field, where appropriate,
or the STRUCT _TYP field with a possible supplemental FIRM label pulled from STRUC_DESC.

Where the proper name of a structure is available, (i.e., “Hoover Dam”) that attribute would be
indicated in the STRUCT_NM field and would be placed on the FIRM as the primary label of the
structure. The “DAM” attribute would be present in the STRUCT_TYP field, but it is not necessary
to place an additional “Dam” label on the FIRM.
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Where the STRUCT_TYP attribute in the FIRM Database indicates a 1 percent-ANNUAL-
DISCHARGE-, 0.2 percent -ANNUAL-DISCHARGE-, or FLOODWAY CONTAINED IN
STRUCTURE value, that attribute would be placed on the FIRM as the primary label of the
structure. In this case, the actual structure “type” would not necessarily be immediately apparent
to the user only based on FIRM symbology; this information may be added as a secondary label of
the structure. In this case, the Mapping Partner may add the structure type information to the
STRUC_DESC field in the FIRM Database and may add this label (i.e., culvert, channel) as an
additional structure label on the FIRM. The Mapping Partner should work with the FEMA Project
Officer, and/or FEMA Region and Flood Risk Project team to determine whether to include these
secondary structure type labels on the FIRM, or to have the user refer to the FIRM Database for
the actual structure type attribute.

Coastal structures that are part of detailed coastal modeling should be labeled on the FIRM, just
as riverine hydraulic structures that are included in the modeling (and thus are included on the
riverine Flood Profile) must be labeled on the FIRM. While all hydraulic (or coastal) structures may
not be labeled on the FIRM, all relevant structures are likely symbolized on the FIRM via the
S_GEN_STRUCT feature class. In order to include all relevant information for coastal floodplain
mapping on the printed FIRM, a best practice is to label all coastal structures that are included in
the detailed coastal modeling. This is particularly important where modeled coastal structures
directly influence the shape and location of coastal gutters/zone breaks. All other (non-modeled)
coastal structures could be symbolized on the FIRM, but not necessarily labeled.

ZONE\VE
(Elz2)

| structure drives
coastal gutter placement;
“= include label on FIRM

A feature would be indicated as a coastal structure via the primary key-foreign key database
relationship between records in the S_GEN_STRUCT and L_CST_STRUCT STRUCT _ID fields,
as well as the S_GEN_STRUCT CST_STRUCT field. The STRUCT_DESC field may be used to
further define the coastal structure if the STRUCT_TYP and STRUCT_NM fields do not allow for
sufficient information.
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4.4 Political Entities and Boundaries

Political entities should be depicted and labeled as described below. The Mapping Partner should
use leader lines as appropriate to reduce clutter. Large area features may be labeled using larger
font sizes and/or more than once on individual FIRM panels (as necessary for clarity).

Political entities (incorporated areas, unincorporated areas, Extraterritorial Jurisdiction (ETJ)
areas, “Areas Not Included [ANI]”, etc.) should be labeled near the center of the jurisdiction, if
possible. For incorporated communities, the community type should be followed by the name of
the community (e.g., City of Smithville), and the Community Identification Number (CID) placed
immediately under the community name. For unincorporated county areas, the county name
should be shown with “Unincorporated Areas” beneath it, and the county CID should be placed
immediately under that label.

When ETJ areas are significant for the purposes of the National Flood Insurance Program, they
should be shown on the FIRM with the ETJ area labeled with the community name, followed by
the words “Extraterritorial Jurisdiction”, and the CID number of the community exercising its ETJ
authority. See Guidance Document No. 30, Guidance for Flood Risk Analysis and Mapping:
Extraterritorial Jurisdiction Mapping and Distribution Guidance for additional guidance on the
depiction of ETJs. Guidance Document No. 30 is accessible through the FEMA Guidelines and
Standards for Flood Risk Analysis and Mapping webpage.

Any area shown as an ANI should be labeled with the entity’s name and the notation “Area Not
Included”. Vector data, including flood information and base map information, should not be
depicted for areas defined as an ANI, regardless of why the area is not included. For orthophoto-
based FIRMs, the raster orthophoto base map should be shown in the ANI.

All Tribal lands are mapped on a case-by-case basis. Military and Tribal lands should be labeled
with the official name at least once.

State and National Park and Forest labels are not required. If parks or forest boundaries are
present in the S_Pol_Ar layer of the FIRM Database, they should be labeled. The political area in
which the park or forest resides will be used for the beginning of the political label along with the
community’s CID. An additional line will be added to the political label to describe these areas
generically as a park, forest, etc. (see example below). This community name and CID will also
appear in the title block of the FIRM panel to represent the park area if the community is not
already listed. No specific park or forest information will appear in the title block. In crowded or
segmented areas, the political area label(s) can be leadered or made smaller.

Flood County
Unincorporated Areas
123456
State Park

When boundaries of different types are coincident with each other or with base map features, the
Mapping Partner should show only one. Priorities are defined in the Hierarchies for Labels and
Map Features tables shown in Tables 1, 2, and 3 above.
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4.5 Horizontal Reference Grids

Even though the FIRM Database will ultimately be delivered to the Map Service Center (MSC) in
the Geographic Coordinate System (GCS), the FIRM panels will be prepared using a local
projection (e.g., Universal Transverse Mercator [UTM] or State Plane). For the purposes of this
discussion, the projection used for preparation of the FIRM panels is also shown on the FIRM
panels as the primary horizontal reference grid.

A primary horizontal reference grid and secondary horizontal reference grid ticks are placed on the
FIRM panels to orient map readers to real-world coordinates. In addition, the latitude and
longitude in degrees, minutes, and seconds are shown at each of the four corners of the map
panel, and the UTM reference grid (or grid ticks) is included on the FIRM.

When PLSS features are present, they serve as the primary horizontal reference grid. The primary
projection used for FIRM panel production is then shown with both tick marks and crosshairs and
serves as the secondary horizontal reference grid for the FIRM. If additional projection information
is desired to be shown, it is depicted only as tick marks along the panel edges.

If PLSS features are not present and the primary reference grid is UTM, then a secondary grid is
optional. Other reference grids (e.g., State Plane) may be used as the primary reference grid. If
UTM is not the primary reference grid, then it is used as the secondary reference grid (shown as
grid ticks) and included on the FIRM. Reference grids or grid ticks should be shown extending to
the FIRM neatline.

The secondary grid ticks are shown as ticks along the FIRM panel edge.

The grid interval shown on the FIRM should not vary between panels within the same FIRM, even
if the panels are shown at different scales. Generally, a UTM grid interval of 1,000 meters and a
State Plane grid interval of 5,000 feet should be used.

4.6 U.S. Public Land Survey System

U.S. PLSS features (i.e., section lines with range and township information) are shown on a FIRM
if they are available in digital format and/or were shown on a previous FIRM. They may also be
added at the request of a community or FEMA Project Officer. Gridlines, range, township, and
section lines should be terminated at the panel neatline and at the political boundaries of the
subject community.

Township lines should be labeled at the left and right edges of the panel along both sides of the
line. Range lines should be labeled at the top and bottom edges of the panel along both sides of
the line. If a panel does not contain any township and range lines, a township and range
information note should be placed in an area of the map body void of flood risk data, or in the map
fringe just below the bottom neatline.

Section numbers should be placed in the center of the section, parallel to the horizontal neatlines
of the panel. If the section is too small to fit the section number without crowding relevant data, the
section number may be omitted. Land Grants and other specially designated areas should also be
labeled.
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If the subject community uses a PLSS grid, the primary grid shown on the FIRM is the PLSS. The
secondary grid ticks should be the same as the coordinate system used for preparation of the
FIRM panels. When the FIRM panels are prepared using the UTM coordinate system, UTM grid
ticks are shown as cross hairs within the body of the map; State Plane grid ticks may also be
shown along the edges of the panel but are not required. When the FIRM panels are prepared
using the State Plane coordinate system, both UTM and State Plane grid ticks are shown along
the edges of the panel.

4.7 Breakout Panels

If a printed panel falls within the area of a smaller-scale panel that is also printed, a breakout note
is placed on the smaller-scale panel in the center of the area represented by the larger-scale
panel (the breakout panel area). The note specifies the larger-scale panel map number and scale.
It does not include the suffix (to avoid unnecessary future updates).

4.8 Other Base Map Features

In special cases, at the request of the FEMA Project Officer, additional landforms may be added to
the FIRM.

5.0 Flood Hazard Features

This subsection provides guidance for showing floodplains, flood zone boundaries, floodways,
flood insurance risk zone labels, limit lines, and other items needed to depict hydrologic and
hydraulic analyses such as profile baselines, cross sections, BFEs, and coastal transects.

5.1 Floodplains and SFHA/Flood Zone Boundaries

A transparency setting of 70 percent is recommended for all flood insurance risk zones. Slight
transparency adjustments of all flood insurance risk zones for a Flood Map Project using a single
factor may be made so that flood hazard features can be clearly seen.

Each flood risk zone is bounded by a graphically depicted flood zone boundary line. The seaward
side of a coastal flood risk zone does not require a boundary to be shown graphically and is coded
as an “Other Boundary”. Lines coded as “Other Boundary” are not graphically depicted on the
FIRM panel. Lines coded as “Limit Lines” are addressed in Section 5.5, "Limit Lines,” below.

Where a flood zone designation change occurs along a main stem or backwater area or within a
coastal area (for example, AE to A, AE to AH, VE to AE), place a white SFHA/Flood Zone
Boundary per the flood hazard line specifications in Table 7 of the FIRM Panel Technical
Reference. Features formerly known as “Limit of Detailed Study” or “Limit of Floodway” are now
coded as “SFHA/Flood Zone Boundary” in the FIRM Database and are displayed on the FIRM as
a plain white line. Other flood hazard features delineating flood zone designation changes such as
Zone Breaks, Coastal Gutters, or Limits of Coastal Inundation are also coded as “SFHA/Flood
Zone Boundary” in the FIRM Database and are also displayed on the FIRM as a plain white line.
Do not label these types lines with any “Limit” label.
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Examples of various scenarios of flood zone designation changes are shown in the following
Figures.

Figure 2: SFHA/Flood Zone Designation Change, Main Stem

Figure 3: SFHA/Flood Zone Designation Change, Backwater or Tributary

Note how in Figure 3, the plain white SFHA/Flood Zone Boundary line separating the Zone AE
from the Zone A represents what may have formerly been labeled “Limit of Detailed Study.”
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Figure 5: SFHA/Flood Zone Designation Change, Riverine Floodplain (Zone Breaks)
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Figure 6: SFHA/Flood Zone Designation Change, Coastal Floodplain (Coastal Gutters)

Figure 7: SFHA/Flood Zone Designation Change, Limit of Coastal Inundation

Where a shaded Zone X is truncated (not rounded at its terminus), use a standard SFHA/Flood
Zone Boundary feature. Do not label these lines.
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